The goal of this study is to evaluate the in luence of toasted barrel on the red wines physical-chemical parameters and phenolic compounds. Experimental material used is Fetească neagră grapes. They were harvested from Şuletea wine region-Vaslui, in 2013. The wines content of phenolic compounds varied, depending on the toasted barrel variant (V0-martor wine, V1-barrel light, V2-barrel medium and V3-barrel medium plus). In order to characterize phenolic compounds we have realized a series of spectrometric measurements to evaluate the total polyphenolic index and total anthocyans by pH variation method. Martor wine (V0) showed higher phenolic compound values than samples in toasted barrels. This fact indicates that the toasting process of barrels reduces the phenolic compounds present in wines. Also, we observed decrease of values for anthocyans caused by the increase in intensity of toasted process. The structural characteristics of wood and its chemical composition can in luence the complex physical, chemical and biochemical processes that take place during the oxidative ageing of wine in barrels.
INTRODUCTION
Ageing of wine in wood barrels is a key step in winemaking, promotes changes in colour, structure, and especially aroma, since different reactions occur among phenolic compounds, while several compounds are extracted from wood, increasing wine complexity and stability The structural characteristics of wood (grain, porosity, permeability) and its chemical composition (polyphenols, tannins, volatile compounds) can in luence the complex physical, chemical and biochemical processes that take place during the oxidative ageing of wine in barrels, affecting their composition and organoleptic properties, and contributing to their stability (Garde-Cerdan et al., 2010; Puech et al., 1999) . The barrel is usually chosen depending on wood origin and the processes used in its manufacturing, e.g. toward the polyphenols, and the almost total absence of the common interferences.
The goal of this study is to evaluate the in luence of toasted barrel on the red wines physicalchemical parameters and phenolic compounds.
MATERIALS AND METHODS
The wines analyzed were obtained from Fetească neagră varieties, harvested in 2013. The grape juice obtained was subjected to a maceration-fermentation process at temperature of 10-12˚C, for 7 days. In the next step, the marc was pressed and the wines obtained were transferred in fermentation tanks for the completing of alcoholic and malolactic fermentation. At the end of the fermentation processes, we divided in four variants the wines. The new samples used three types of new barrels (LT-barrel light toast, MTbarrel medium toast MT+-barrel medium plus toast).
Variation of phenolic compounds content depends on the barrel toasted variant (Tab.1).
Total acidity (g/L C 4 H 6 O 6 ), pH, volatile acidity (g/L C 2 H 4 O 2 ) and alcohol strength (% vol.) were analysed according to the methods proposed by O.I.V.(2013)( Fig. 1) .
To characterize the phenolic compounds we used a spectrophotometric measurement, in order to evaluate the total quantity of anthocyans (at 280 nm) and the total polyphenolic index of wines (520 nm). The total phenolic content was determined by the enzymatic method described by Stevanato, Fabris, and Momo (2004) and total anthocyans by pH variation method.
Data analyses were done with the statistical software package Statgraphics Centurion XVI from StatPoint Technologies, Inc. (Warrenton, VI, USA). A cluster analysis according to Ward's method was carried out by using the total polyphenolic index as classifying variables ( Fig. 3 ).
seasoning and toasting (Chatonnet et al., 1999; Doussot et al., 2002) . The toasting process is a important practice that causes changes in the chemical composition of oak wood, which affects the antioxidant capacity.
Oxidative ageing leads to high quality wines, with enhanced organoleptic characteristics (including improvement of mouthfeel complexity, reduction of astringency and aroma enrichment) and more stable colour (De Beer et al., 2008) .
Phenolic compounds are one of the most important quality parameters of wines, since they contribute directly or indirectly to wine organoleptic characteristics such as colour, astringency and bitterness and they are also involved in browning reactions in both grapes and wines (Macheix et al., 1991) .
The polyphenolic pro ile variability of beverages, and their evolution during ageing, can make the analysis of markers found in the wood more complex. In wines, this variability can be attributed several factors, including some aspects of the raw material (grape variety, climatologic conditions, agronomic characteristics, degree of grape ripening) and winemaking process (time of maceration and fermentation in contact with the grape skins and seeds, pressing, ining, etc.) The total phenolic content of wines is therefore an important parameter of their antioxidant properties (Eberhardt et al., 2000; Wang et al., 1996) . The usual determination of total polyphenolic content is achieved using the Folin-Ciocâlteu procedure of Singleton. This method is based on the chemical oxidation of the reduced molecules by a mixture of the two strong inorganic oxidants phosphotungstic and phosphomolybdic acids. In comparison with Folin, the enzymatic method offers the advantages of a briefer measuring period, a greater speci icity In the category of phenolic compounds in wines may encounter: phenolic acids, anthocyanins, hydrolysable and unhydrolyzed tannins, volatile phenols and lavones. With the exception of hydrolysable tannins, which are derived mainly from the barrel stave, other phenolic compounds derived from grapes.
During maturation, phenolic compounds may participate in different reactions, although slow, however, they produce signi icant changes in wine. These reactions, besides the fact that the content itself causes signi icant variations in phenolic compounds wines, changes clarity of the precipitates that formed and in luence at the same time and qualities of color and taste (Cotea V.D. et al., 2009 ).
All these phenomens inally lead to the impoverishment of wine phenolic compounds, including anthocyanins, which are re lected in changing hue, intensity reduction of red wines colour.
It should be underlined that the phenolic compounds are in luenced by the presence of oxygen and acetaldehyde, condensation reactions, oxidation and precipitation. Moreover, there are other factors to be mentionated as: alcoholic strength, pH, sulfur dioxide content, proteins, the presence of oxidation catalysts, etc.
In Fig.2 is represented the total polyphenol index (mg catechin/L) and total quantity of anthocyans (mg/L) and can be observed that the maximum values of phenolic compounds and anthocyans is for V0-Control, 3.13 mg catechin/L, respectively 463.04 mg/L. In toasted barrels samples the phenolic compounds presence decrease in concordance with the increase of the toasting level. Also, quantity of anthocyans decrease, from 451.44 mg/L (V1-Barrel LT) to 392.37 mg/L (V3-Barrel MT+), due to condensation and copigmentation of phenolics compounds.
The total number of hydroxyl groups don't change much during direct and acetaldehydemediated condensation of anthocyanins with lavan-3-ols (Monagas et al., 2005) .
The evolution and stabilisation of red wine colour during ageing is strongly associated with the complex reactions of anthocyanin copigmentation and condensation between anthocyanins and other phenolic compounds like lavan-3-ols (Timberlake and Bridle, 1976) .
During the aging period of red wines several chemical reactions take place between phenolic
RESULTS AND DISCUSSIONS
The results of the conventional chemical analysis for variants of red wines aged in different barrels toasted at 1.5 months are illustrated in Fig 1. The results are similar and within the usual values shown by red wines of the Romania North-East region.
In Fig.1A) we observe that V0-Control has a high values for the total acidity (g/L tartric acid) then all other samples. Also, the samples aged in barrels present values with a small variation, from 4.27 (g/L tartric acid)-V2 Barrel MT to 4.65 (g/L tartric acid)-V3 Barrel MT+. The decrease of total acidity in barrel samples can appear as a cause of metabolization of malic and citric acids or due to esteri ication fenomens, when a part of ixed acids combine with alcohols.
Volatile acidity (g/L acetic acid) increase in all types of barrels due mainly to the non-enzymatic oxidation process, when a very small part of ethyl alcohol was converted into acetaldehyde and then into acetic acid, the main component of volatile acidity (Cotea V.D. et al., 2009) Fig.1B) .
It's noticed in ig.1C) a increase of the alcohol strength (vol. %). Furthermore, the evaporation of water in a greater proportion than ethanol, as sometimes occurs when the wine is stored in wood barrels located in the dry atmosphere, can be an other cause of this difference. Red wines with a high alcohol strength perserve a longer time colours than wines with less alcohol.
During maturation occurs many processes that modify the composition and organoleptic cha racteristics of the wine. Among these processes (physical, chemical and biological) we remember: the dissolution of wood components barrel, condensation and deposition of phenolic compounds, modi ication of alcohol, aldehydes, acetals and esters contents and others.
The role of the barreles is important, since changes happen during the ageing process phenolic compounds solubilised from the wood improve the organoleptical caracteristics of wine; and a slow oxidation of some phenolic compounds by atmospheric oxygen, which passes through the wood pores results is a reduction of astringency and changes in the colour. Therefore, the organoleptic properties developed during the ageing process make the inished product highly valued.
for the V0-Control we observed a bigger value for total acidity and smaller values for alcohol and volatile acidity.
Red wines aged in barrels present a higher va lue in alcohol strength (vol.%) that caused the preservation for a longer time of the colour compounds than wines with a lower alcohol strength.
The analyses showed that the V0-Control present the hightest values of phenolic compounds in comparison with samples aged in different toasted barrel. The increase of the toasting level determinats a quantitative decrease of phenolic compounds, from 2.92 mg catechin/L (V1-Barrel LT) to 2.76 mg catechin/L (V3-Barrel MT+). This case is also similar for the quantity of anthocyans from 451.44 mg/L (V1-Barrel LT) to 392.37 mg/L (V3-Barrel MT+), due to condensation and copigmentation of phenolics compounds.
Statistical analyses realized by cluster analyses showed a difference between V0-Control and the samples aged in different toasted barrel (Light, Medium and Medium Plus) using the total polyphenolic index as classifying variables. under the frame of European Social Fund, Human Resources Development Operational Programme 2007-2013, project no. POSDRU/159/1.5/S/132765. We are grateful to Campus de Excelencia Internacional Agroalimentario (ceiA3) and the International Doctoral Program of the University of Córdoba, in collaboration with Vitenol research Group compounds present in wine and those transferred from oak wood. These processes modify the phenolic compounds concentration and therefore, they also affect related parameters, especially that of anthocyans.
A higher content of dissolved oxygen has been reported for wine in new barrels than in used barrels (Castellari et al., 2004) , which could increase the acetaldehyde content of the wine. New barrels also contain higher levels of hydrolysable tannins, which have a higher oxidising capacity than condensed tannins, leading to larger amounts of acetaldehyde being produced (Vivas and Glories, 1996) .
A cluster analysis according to Ward's method was done by using total polyphenol index as classifying variables (Fig. 3 ). In this work, cluster analysis was used to assess the similarity between V0-Control and variants aged in different barrel toasted. This procedure has created one cluster from the 12 observations. It began with each observation in a separate group and combined them according to the distance between the groups. The distance at which the different groups were formed allowed us to discriminate sample control and sample aged for our three types of barrels. It's observed that group aged in barrel V1-Barrel LT and V2-Barrel MT is really close to V3-Barrel MT+.
CONCLUSION
The physico-chemical caracteristics of all the samples in toasted barrels have similar values, but DUMITRIU et al Fig. 3 . Cluster analysis performed with Ward's method and total polyphenol index as classifying factors
